RT-PCR analysis of mRNAs coding for the 1 and 2 chains of collagen I (left) and collagen IV (right) in fibroblast cultures from unaffected control and four HFS patients (P1-P4) (Error bars represent s.e.m; n = 3; *, p < 0.05, two-tailed unpaired t-test compared to control; n.s., not significant).
Supplementary Figure 2.
Multiple band of different molecular weight were excised and the protein content analyzed by mass-spectrometry. For each band, the number and position of each collagen α3 (VI) peptides detected by mass-spectrometry are mapped on the complete sequence of the collagen α3 (VI) protein.
Supplementary figure 3: Generation of Antxr2
-/-mice. (a) Schematic representation of CMG2 vWF-A domain based on the crystal structure (PDB ID: 1SHT) 1 . The image was realized with Chimera. A targeted deletion of exon 3 of the Antxr2 gene was used as a strategy to generate Antxr2 -/-mice. (b) CMG2 mRNA expression was determined by quantitative RT-PCR in lung and spleen of wild-type (WT) and Antxr2 -/-(KO) mice. To confirm the correct deletion of exon 3, two sets of primers were used, set spanning exons 2-3 and 3-4, and the other one spanning exons 5-6. (c) Tissue lysates from uterus and lung of Antxr2 +/+ , Antxr2 +/-and Antxr2 -/-littermate mice were analyzed by SDS-PAGE and western blotting for mouse ANTXR2 using 4-12% Bis-Tris gradient gels under reducing condition. Actin was used as a loading control. ::Col6a1 -/-mice were analyzed by SDS-PAGE using 4-12% Bis-Tris gradient gels under reducing condition and western blotting for collagen VI (c) or for collagen IV and fibronectin (d). Migration of the molecular weight markers (in kDa) is indicated on the left. Figure 6 . (a) RPE1 cells were treated with Bafilomycin for 1 hour, blocked with 5% BSA, before addition of purified collagen VI tetramer at 1 μg/ml. Cells were harvested 1, 3 or 6 hours later. Collagen VI degradation was assessed by SDS-PAGE using 4-12% BisTris gradient gels under non-reducing condition and western blotting for collagen VI, endogenous CMG2 and actin as a loading control. Collagen VI degradation was quantified by densitometric analysis and is shown in Fig. 6d. (b) Relative CMG2 mRNA level in control and P3 fibroblasts (Error bars represent s.e.m; n = 3; *, p < 0.05, two-tailed unpaired t-test compared to control). (c) RPE1 cells knock-down or not for CMG2 were incubated with mouse IgG and their degradation with or without bafilomycin was monitored for 8 hours and analyzed by SDS-PAGE using 4-12% Bis-Tris gradient gels under reducing condition and western blot against mouse IgG, CMG2 and tubulin as a loading control. 
Supplementary

Supplementary Note 1.
The index patient is a seven year-old Austrian girl who presented with painful contractures of large and small joints from the first weeks of live. She was born as the first child of healthy, distantly related parents at term after an uneventful pregnancy. Parameters for length and weight were normal at birth. In early infancy, she ceased to thrive and developed progressive growth failure. At four months of age, papulous skin lesions appeared on nasolabial folds, nose, ears, and the perianal region and evolved into rigid subcutaneous nodular tumors. These demarcated nodules slowly expanded in number and size. At 15 months, gingival hypertrophy was noted for the first time and recurred quickly each time after resection. Surgical removal or reduction was also tried several times for the subcutaneous perianal and retro-auricular tumors which regrew over a time of months, or years. Histopathology revealed a delimited hypocellular accumulation of homogeneous eosinophilic hyaline material. At the age of two years, a diagnosis of HFS was suspected on basis of clinical and radiographic findings. Figure 1a) . While the c.1074delT, mutation was previously shown to cause a frame shift and premature stop (p.R359Hfs*50) which leads to a complete loss of the truncated CMG2 protein by proteasomal degradation 5 , the c.1223T>C transition predicts a novel p.L408P missense change in the intracellular domain of CMG2.
qPCR primers used in this study 
